Interactive Water Services: The WATERNOMICS Approach  by Clifford, E. et al.
 Procedia Engineering  89 ( 2014 )  1058 – 1065 
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of WDSA 2014
doi: 10.1016/j.proeng.2014.11.225 
ScienceDirect




























© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of WDSA 2014









LV WKH VLJQLILFDQW RSSRUWXQLW\ WR DFFHOHUDWH WKH GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI ,&7EDVHG ZDWHU DZDUHQHVV
PDQDJHPHQWDQGFRQVHUYDWLRQVROXWLRQVE\IROORZLQJEHVWSUDFWLFHVDQGOHVVRQVOHDUQHGIURPWKHHQHUJ\PDUNHWV
:LWK WKLV EDFNJURXQG WKH JRDO RI WKH :$7(5120,&6 SURMHFW LV WR SURYLGH SHUVRQDOLVHG DQG DFWLRQDEOH
















































VLPLODULWLHV EHWZHHQ LQIRUPDWLRQ DV KDV DOUHDG\ EHHQ VXFFHVVIXOO\ DSSOLHG WR VROYH VLPLODU SUREOHPV ZLWKLQ WKH
%XLOGLQJ0DQDJHPHQW>@DQGWKH(QHUJ\0DQDJHPHQW>@GRPDLQV7KLVLVDFKLHYHGE\IROORZLQJDQHQWLW\FHQWULF
DSSURDFK WKDW IRFXVHVRQ WKH FRQFHSWV WKDWH[LVWZLWKLQ WKH V\VWHPV IRUH[DPSOHEXVLQHVVHQWLWLHV OLNHEXLOGLQJV



















$QDO\VLV DSSOLFDWLRQVZLOO XVH WKH ULFK GDWD SURYLGHG E\ WKH:$7(5120,&6SODWIRUP WR SURYLGH DGGLWLRQDO
LQVLJKWLQWRWKHSHUIRUPDQFHRIWKHXQGHUO\LQJV\VWHPV

:DWHU 8VDJH 3UHGLFWLRQ0RGHOV $Q RSHUDWLRQDO UHDOWLPH IRUHFDVWLQJ V\VWHP RI ZDWHU DYDLODELOLW\ ZLOO EH




+\GURPHWHRURORJLFDO 'URXJKW )RUHFDVW:$7(5120,&6 ZLOO SURYLGH K\GURPHWHRURORJLFDO IRUHFDVWV IRU
LQGLFDWRUVRIZDWHUDYDLODELOLW\WRSURPRWHZDWHUXVHHIILFLHQF\GXULQJGU\VSHOOV7KHPDLQDGYDQFHZLWKUHVSHFWWR
VWDWHRIWKHDUW K\GURPHWHRURORJLFDO IRUHFDVWLQJ PHWKRGV LV WKDW :$7(5120,&6 ZLOO SURYLGH SUREDELOLVWLF
IRUHFDVWV7KHVHIRUHFDVWVZLOOVKRZWKHUDQJHRISUHGLFWHGYDULDEOHVHJUDLQIDOORUZDWHUOHYHOZLWKWKHLUSUREDELOLW\
GLVWULEXWLRQ>@>@7KHPDLQDGYDQWDJHRIDSUREDELOLVWLFIRUHFDVWLVWKDWHDUO\ZDUQLQJVLJQVFDQEHSURYLGHGWRZDWHU
XWLOLW\FRPSDQLHV2XWOLHUVDUHH[SOLFLWO\SDUWRI WKHGHFLVLRQVXSSRUW >@/RZFKDQFHKLJK LPSDFWHYHQWVZLOO QR
ORQJHUVXUSULVHFRPSDQLHVDVWKH\ZLOOEHSURYLGHGZLWKDPSOHOHDGWLPHV7KLVLVHVSHFLDOO\RILQWHUHVWZKHUHFLWL]HQ
DZDUHQHVVKDVWREHEXLOWXSEHIRUHDQDFWXDOFULVLVKLWV
/HDN'HWHFWLRQ )DXOW'HWHFWLRQDQG'LDJQRVLV )''/HDNGHWHFWLRQ LVDQDFWLYHHIIRUW WRSLQSRLQWLQJ WKH
H[DFWSRVLWLRQRIDOHDN'XHWRWKHIDFWWKDWWKHVHDFWLYLWLHVDUHFRVWO\ZDWHUXWLOLWLHVFRQFHQWUDWHRQUHGXFLQJZDWHU
ORVVHVE\GHWHFWLQJDQG ORFDWLQJ OHDNVJHQHUDOO\ LQ WKHPDLQSLSHVRI WKHGLVWULEXWLRQQHWZRUN ,QDGGLWLRQFXUUHQW
PHWKRGVIRUOHDNGHWHFWLRQDUHPDLQO\EDVHGRQDFRXVWLFSULQFLSOHV>@:$7(5120,&6ZLOOLQYHVWLJDWHDQXPEHU
















7KHUH LV DOUHDG\ DQXPEHURI VWXGLHVRQKRZ LQWHUDFWLYHZDWHU LQIRUPDWLRQ DQGQDWXUDO UHVRXUFHV FRQVXPSWLRQ
LQIRUPDWLRQVHUYLFHVGHSOR\HGLQKRXVHKROGVPLJKWKHOSRQDIIHFWLQJIDPLO\EHKDYLRXUDQGKRZVXFKV\VWHPVVKRXOG




ZKLFK RQHV DUHPRUH HIIHFWLYH LQ FKDQJLQJ XVHUV¶ EHKDYLRXU ,Q IDFW WKHUH DUH DOUHDG\ D QXPEHU RI FDVHV ZKHUH
KRXVHKROGVFRPSDQLHVDQGFLWLHVDUHH[SORLWLQJWKHEHQHILWVRIVPDUWZDWHUPHWHULQJJULGVDQGWKHLUUHDOWLPHZDWHU
XVDJHVHUYLFHV2QHVXFKFDVH LV WKH VRIWZDUHXWLOLWLHVDQG WKHVPDUWPHWHULQJ LQIUDVWUXFWXUHGHYHORSHGE\2UDFOH
XWLOLWLHVZKLFKKHOSVZDWHUVXSSO\FRPSDQLHVWRPHHWGHPDQGDQGHQGXVHUVWRPDQDJHWKHLUZDWHUXVDJHHIIHFWLYHO\
L4XDWLFÁZDWHUPRQLWRULQJLVDQRWKHUH[DPSOHRIVXFKDQDSSOLFDWLRQPDNLQJHDVLHUWRPRQLWRUZDWHUXVDJHLQUHDO
WLPH WKURXJKD VSHFLDOO\GHVLJQHG LQIRUPDWLRQSODWIRUP$WFLW\ OHYHO1HZ<RUN&LW\ZKHUHZLUHOHVVPHWHUVDUH
LQVWDOOHGLQWKHLUZDWHUVXSSO\QHWZRUNLQRUGHUWRKHOSFLW\RIILFLDOVWRWUDFNZDWHUXVHLQUHDOWLPH








>@ WR PRUH FRPSOH[ GHFLVLRQ VXSSRUW WRROV VXFK DV 0RGHO 3UHGLFWLYH &RQWURO >@ DQG 6WRFKDVWLF '\QDPLF
3URJUDPPLQJ>@7KHUHDUHDOUHDG\GHFLVLRQVXSSRUWV\VWHPVIRUGULQNLQJZDWHUVXSSO\DQG:$7(5120,&6ZLOO
EXLOGRQ WKHVHH[LVWLQJ V\VWHPV$Q LPSRUWDQW VFLHQWLILFDQGSUDFWLFDO LPSURYHPHQWRYHUSUHVHQWGHFLVLRQVXSSRUW
V\VWHPV LV WKDWZHZLOO WDNHXQFHUWDLQWLHV LQWRDFFRXQW ,QFOXVLRQRIXQFHUWDLQW\ LQGHFLVLRQ VXSSRUWQHHGVFDUHIXO
FRPPXQLFDWLRQ DQG YLVXDOLVDWLRQ $ PHUH JUDSK RI WKH SUREDELOLW\ GHQVLW\ IXQFWLRQ LV XVXDOO\ QRW LPPHGLDWHO\
XQGHUVWRRGE\RSHUDWLRQDOGHFLVLRQPDNHUV,QVWHDGFRORXUFRGLQJDQGSHUFHQWLOHUHSRUWLQJZLOOEHGHYHORSHG7KH
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ZDVWHZDWHU /LPLWHGWRQRQH a 1RQH
'RPHVWLF3XEOLF
:DWHUXVHGE\KRXVHKROGVLV W\SLFDOO\RIWKHSXEOLFZDWHUVXSSO\DFURVV(XURSH>@:DWHUHIILFLHQW
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GHPDQG PXOWLSOH FRQVXPHU W\SHV KLJK GHPDQG SHULRGV GXH WR IHVWLYDOV FRQFHUWV WRXULVP HWF FKDQJLQJ
GHPRJUDSKLFVOHDNVLQVXSSO\LQIUDVWUXFWXUHHWF
$VZLWKPDQ\PXQLFLSDOLWLHV LQ (XURSH DQG LQGHHG LQWHUQDWLRQDOO\ SODQQHG NH\ZDWHU VDYLQJ LQLWLDWLYHV DW WKH
PXQLFLSDOOHYHOLQFOXGHLWKHDELOLW\WRFKDQJHFRQVXPHUEHKDYLRXULLUDLVHDZDUHQHVVDQGLLLUHGXFHQRQUHYHQXH

























:$7(5120,&6HPSKDVL]HV WKHXVHRIGHPRQVWUDWLRQDFWLYLWLHVDQGZLGHUDQJLQJVWDNHKROGHU LQYROYHPHQW WRHQVXUH WKDW
GHYHORSPHQWVZLWKLQWKHSURMHFWZLOOKDYHDEURDGLPSDFWDFURVVWKHZDWHUVHFWRUIURPFRQVXPHUVWREXVLQHVVDQGPXQLFLSDOLWLHV
WRZDWHUXWLOLWLHV7KHQRYHODUFKLWHFWXUHSURSRVHGZLWKLQWKHSURMHFWZLOOJLYHFRQVXPHUVFRPPHUFLDOHQGXVHUVDQGZDWHUXWLOLWLHV
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